Ascorbate interacts with reduced glutathione to scavenge phenoxyl radicals in HL60 cells.
We have compared the abilities of ascorbate and reduced glutathione (GSH) to act as intracellular free radical scavengers and protect cells against radical-mediated lipid peroxidation. Phenoxyl radicals were generated in HL60 cells, through the action of their myeloperoxidase, by adding H2O2 and phenol. Normally cultured cells, which contain no ascorbate; cells that had been preloaded with ascorbate; and those that had been depleted of GSH with buthionine sulfoximine were investigated. Generation of phenoxyl radicals resulted in the oxidation of ascorbate and GSH. Ascorbate loss was much greater in the absence of GSH, and adding glucose gave GSH-dependent protection against ascorbate loss. Ascorbate, or glucose metabolism, had little effect on the GSH loss. Glutathionyl radical formation was detected by spin trapping with DMPO in cells lacking ascorbate, and the signal was suppressed by ascorbate loading. Addition of phenol plus H2O2 to the cells caused lipid peroxidation, as measured with C11-BODIPY. Peroxidation was greatest in cells that lacked both ascorbate and GSH. Either scavenger alone gave substantial inhibition but optimal protection was seen with both present. These results indicate that GSH and ascorbate can each act as an intracellular radical scavenger and protect against lipid peroxidation. With both present, ascorbate is preferred and acts as the ultimate radical sink for phenoxyl or glutathionyl radicals. However, GSH is still consumed by metabolically recycling dehydroascorbate. Thus, recycling scavenging by ascorbate does not spare GSH, but it does enable the two antioxidants to provide more protection against lipid peroxidation than either alone.